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TYPHOID  
CONJUGATE 
VACCINE   

Typhoid Vi Capsular Polysaccharide-Tetanus Toxoid Conjugate Vaccine

WITH OUTSTANDING 
GLOBAL EFFICACY RESULTS



11. GLOBAL PREVALENCE OF TYPHOID

Typhoid cases 
11.9 - 27 million 

and 
1,28,000 -1,61,000 

1deaths annually

Typhoid has higher incidence in children compared to other age groups 

1
Global age-specific incidence rates

In
ci

d
e
n
ce

 R
a
te

 (
p
e
r 

1
0

0
0

0
0

)

800

600

400

200

0

Po
st

 N
e
o
n
a
ta

l

1
-4

5
-9

1
0

-1
4

1
5

-1
9

2
0

-2
4

2
5

-2
9

3
0

-3
4

3
5

-3
9

4
0

-4
4

4
5

-4
9

5
0

-5
4

5
5

-5
9

6
0

-6
4

6
5

-6
9

7
0

-7
4

7
5

-7
9

8
0

-8
4

8
5

-8
9

9
0

-9
4

≥
9

5

Age (years)

2,3
Typhoid Prevalence in India

Number cases/100,000 Age group

690 0-1 year

2900 2 – 4  years

5250 5 – 15  years

1210 ≥16  years

Ÿ Incidence rates were quite higher among children between 1-14 years.

Ÿ South Asia reported the highest age-standardized incidence rate (549 cases per 100,000 person-years) 
and the largest number of cases (10.3 million), accounting for 71.8% of global cases in 2017.

Ÿ About 20.5% of DALYs (Disability-Adjusted Life Year) occurred among children younger than 5 years of 
age, and 67.0% occurred among children younger than 15 years of age.

2. ALL CONJUGATE VACCINES ARE NOT SAME

A conjugate vaccine is a substance that is composed of a polysaccharide antigen fused (conjugated) 
to a carrier molecule. This enhances the efficacy of the vaccine.

a. Purity of components 

• Polysaccharide: Vi-polysaccharide- Culturing & processing

• Carrier Protein: High purity Tetanus Toxoid enhances the conjugation.

4b. De-O-Acetylation

Ÿ  Immunogenicity of Vi is closely related to its degree of O-acetylation. Partial de-O-acetylation on Vi enhance 
immunogenicity due to additional epitiopes created.

Ÿ Alkaline hydrolysis by sodium carbonate and bicarbonate buffer can do partial de-O-acetylation on ViPS.

5c.  Length of the Polysaccharide

• Intermediate Oligo saccharides (11-16 repeated units) gives optimum immunogenicity, 
compared to shorter and longer polysaccharides.
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d.  Conjugation method

Ÿ Conjugation methodology affects immunogenicity

6
HOW DOES A CONJUGATE VACCINE WORK?

A. Polysaccharide vaccine B. Polysaccharide-conjugate vaccine

Polysaccharide

B cell

Antibody
(no memory)

B cells Antibody
+ memory

B cells T cells

T-cell help

T cell

Conjugated
protein

Carbodimide 
Conjugation: 
(Hydrazide activated 
Vi-PS)

Reductive Amination 
Conjugation: 
(Aldehyde activated 
Vi-PS)

Carbodimide 
Conjugation: 
(Hydrazide 
activated Protein) 

Method 1 Method 2 Method 3 ViPS
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73. WHY USE A CONJUGATE VACCINE?

 Polysaccharide vaccine Conjugate Vaccine

Cells Stimulated B cells B & T cells

Antibody Titer Low High

Quality of Antibody (Avidity) Low High

Cell Mediated Immunity Absent Present

Duration of Response Short-Lived Long-lived

Immunological Memory Poor Strong

Booster Response Poor Strong

Effective Ages > 2yr ≥ 6Months and above

®4. TYPBAR TCV  - PRODUCT CHARACTERISTICS

Typical end of shelf life
(36 months) results

Description 

Identification (Ouchterlony)

pH

Extractable volume

O-Acetyl content (Hestrin) 

Vi Content 

Free Vi-PS

Pyrogens

Abnormal toxicity test

Sterility

Osmolality

Bacterial Endotoxin

Complies

Clear precipitation arc was observed

7.0

0.53 – 0.55 mL

0.096 µMoles /dose

29  µg Vi PS/dose

5.2 %

0.6°C 

Complies

Sterile

275 mOsmol/kg

Less than 3750 IU/dose

®5. TYPBAR TCV  - CLINICAL DEVELOPMENT 

Endpoint

Safety / 
Immunogenicity

Immunogenicity 
/ Safety

Immunogenicity

Immunogenicity

Immunogenicity

Immunogenicity

Safety & 
Immunogenicity

Safety & 
Immunogenicity

Immunogenicity 
& Safety

Safety

Safety

Location

India

India

India

India

India

India

India

India

India

India

India

No. of  Subjects

100

981

944

533

533

156

340

500

300

~5000

~4000

Age Group

Teenagers: 13 to 17 
years, Children: 6-12 & 
2-5 years

6 months to 45 years

6 months to 45 years

6 months to 45 years

6 months to 45 years

6 months to 45 years

2 to 15 years

8 to 10 Months

≥18 to ≤65 years

6 months & above

6 months & above

Clinical Stage

Phase II

Phase III

Phase III 2 yrs booster

Phase III till 3 years

Phase III till 5 years

Phase III till 7 years

Phase IV
(Comparator to 
Typhim-Vi)

Phase IV (Non-
interference to MCV)

Phase IV (Adults)

PMS-1

PMS-2

Specication

A clear colorless liquid

Clear precipitation arc should be observed

6.5-7.5

NLT 0.5 mL

0.064 - 0.106 µMoles / dose

NLT 25 µg of Vi Polysaccharide

NMT 20%

Summed up responses of 3 rabbits should 
not exceed 1.15°C

All animals should survive for 7 days and 
show no weight loss

Should comply with sterility test

250-350 mOsmol/kg

NMT 3750 IU/dose 

® 86. TYPBAR TCV  - LONG TERM IMMUNOGENICITY STUDY

®
GMT ≤2yrs and >2-45yrs for Typbar TCV  & Typbar (Booster Dose)
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®
Ÿ GMT titers of anti-Vi antibodies are 2 fold higher in subjects who were administered with Typbar TCV  

compared with Vi-PS vaccine.

Ÿ Boostered subjects continued to exhibit higher titers at 3 Years compared to non-boostered subjects, same 
trend continued up to 7 years.

A. IMMUNOGENICITY
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®
GMT ≤2yrs and >2-45yrs for Typbar TCV  & Typbar (Single Dose)

®
TYPBAR TCV  < 2 YRS TYPBAR TCV  > 2 YRS TO 45 YRS

®
Vi-POLYSACCHARIDE > 2 YRS TO 45 YRS

255572054042 1825Day 0 1095

9.5

58.8

48.3

148.6

98.0

61.6

92.9 81.7
62.9

106.9

54.3

10.4

411.1

11.6

51.7
45.8 33.2

28.9 28.0

255518251095

1937.4

58.8

48.3

9.5

1721.9

302.8

133.5 111.0

10.4

1292.5

92.9
81.7

1685.1

282.2
179.2

130.5
123.6

157.2

247.6

445.6

45.851.7

411.1

11.6
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®Typbar TCV  induces higher immunogenicity 
compared to polysaccharide vaccines

®
C.  AVIDITY INDEX OF TYPBAR TCV
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®
Ÿ Avidity index of Typbar TCV  antibodies is high and enhanced with a booster dose.

Booster

Non Booster

®TYPBAR TCV  < 2 YRS TYPBAR TCV  > 2 YRS TO 45 YRS®
Vi-POLYSACCHARIDE > 2 YRS TO 45 YRS

B. SEROCONVERSION 

®TYPBAR TCV  < 2 YRS TYPBAR TCV  > 2 YRS TO 45 YRS® Vi-POLYSACCHARIDE > 2 YRS TO 45 YRS

®
Ÿ Typbar-TCV  reported ~ 70% four-fold seroconversion after 5 years of single dose in both cohorts (>6 months -2 Years, >2 years). 

Ÿ Boostered subjects showed higher seroconversion rates (~85%), compared to non-boostered subjects. 
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B. Non-interference established in African(Malawi) Children
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Anti-Measles antibody titer

®
l Non-interference of Typbar TCV  with MCV 

is established in both Asian and African 
children.

®
l Co-administration of Typbar TCV  with 

MMR/MCV vaccine did not interfere with the 
serological response.

®7. TYPBAR TCV  DOES NOT INTERFERE WITH MCV & MMR

9A. Non-interference established in Indian Children
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WHO-SAGE (Strategic Advisory Group of Experts) Recommendation

Ø SAGE recommended the introduction of TCV for infants and children over 6 months of age as a single dose 
in typhoidendemic countries.

Ø Introduction of TCV should first be prioritized to countries with the highest burden of disease or a high 
burden of antimicrobial resistant S.Typhi.

Ø Co-administration data with MCV (measles only and measles-mumps-rubella vaccines) showed no 
interference with the immune response or increased reactogenicity.

Licensed TCV (Typbar-TCV) demonstrates that it is likely to offer longer and higher protection than ViPS and Ty21a, and 
11supports a recommendation for its public health use- SAGE, WHO

GACVS recommends 
the TCV single intra 
muscular dose for 
infants and children 
from 6 months of age 
and adults ≤ 45 Years 
of age based on the 

®data of Typbar TCV  
from Bharat Biotech. 

14-WHO, GACVS

WHO-GACVS (Global Advisory Committee on Vaccine Safety) recommendation

®
8. TYPBAR TCV  - SAFETY

12I. Phase 3 Clinical Trial :

13II. Phase 3: Efficacy Trial (Nepal)  

>6 months to ≤ 2 years Group (N=327)

10
3.7

0.3

86 90

4.3 3.6
1.5

0.6

>2 years to ≤ 45 years Group (N=340)

®
Typbar TCV  N=10005

87.2

5
.3

5

0.7
1.2
0.2
0.4

Control (Men A) N=10014

84.3

0.2

1.7
0.6

16.8
5.4

Fever

Pain

Swelling

Tenderness

Erythema

Redness

Vomiting

Irritability

Itching

Cold & Cough

GCS (Seizures)

No AEs

14
III. Post-Marketing Surveillance: Period-I (Feb 2016 to Oct 2016)

15
IV. Post-Marketing Surveillance: Period-II (Apr 2017 to Oct 2018)
Based on Brighton Criteria

®
Ÿ Typbar TCV  is safe and well-tolerated vaccine.

Ÿ Most AEs following vaccination were found to be mild in nature.
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WHO-SAGE (Strategic Advisory Group of Experts) Recommendation

Ø SAGE recommended the introduction of TCV for infants and children over 6 months of age as a single dose 
in typhoidendemic countries.

Ø Introduction of TCV should first be prioritized to countries with the highest burden of disease or a high 
burden of antimicrobial resistant S.Typhi.

Ø Co-administration data with MCV (measles only and measles-mumps-rubella vaccines) showed no 
interference with the immune response or increased reactogenicity.

Licensed TCV (Typbar-TCV) demonstrates that it is likely to offer longer and higher protection than ViPS and Ty21a, and 
11supports a recommendation for its public health use- SAGE, WHO

GACVS recommends 
the TCV single intra 
muscular dose for 
infants and children 
from 6 months of age 
and adults ≤ 45 Years 
of age based on the 

®data of Typbar TCV  
from Bharat Biotech. 

14-WHO, GACVS

WHO-GACVS (Global Advisory Committee on Vaccine Safety) recommendation

®
8. TYPBAR TCV  - SAFETY

12I. Phase 3 Clinical Trial :

13II. Phase 3: Efficacy Trial (Nepal)  
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®9. TYPBAR TCV  EFFICACY STUDIES ACROSS THE WORLD

Status
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Ongoing

Ongoing

Completed

Endpoint

Protective efficacy in   
clinical end points & 
lab features after 
challenge with live 
S.enterica

Safety & Efficacy

Sero Efficacy

Safety, Efficacy & 
Non-interference 
with MCV

Safety & Efficacy

Safety & Efficacy

Safety & Efficacy

Herd immunity, 
overall and total 
effects of 
vaccination

Vaccine 
effectiveness, cost-
effectiveness, safety 
and feasibility

Vaccine 
effectiveness

Location

UK

Nepal

India

Malawi

India

Pakistan

Bangladesh

Ghana

Democratic 
Republic of 
Congo

Zimbabwe

No. of  Subjects
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23407

61756
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~185000

504
(Suspected cases)
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18 - 60 years

9 months - 
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9 months to
12 years
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6 months to
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9 months to 
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16 years

Clinical Stage

Oxford Human 
Challenge Study
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Oxford Sero Efficacy 
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Vaccine Efficacy Study

TCV introduction 
programme in Navi 
Mumbai

TCV mass vaccination 
programme

Vaccine Effectiveness 
Studies

Cluster-randomized 
Phase 3 trial of Typbar 
TCV

A mass vaccination 
campaign with nested 
case-control 
effectiveness study

Case control study

16
A. Human Challenge Model

A phase II b, comparative, randomised controlled 
trial of vaccines against Salmonella typhi using a 
human challenge model of typhoid infection
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Relative Protective Effect for TCV as 
compared to control

87.1% (95% CI: 47.2 to 96.9%)

52.3% (95% CI: 4.2 to 78.2%)

®Typbar TCV  
vaccine efcacy is 87.1%.

® 17B. Typbar TCV  - Sero Efficacy
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l The infected persons proportion in each group 
(seroincidence) from Phase 3 clinical study was 
compared using relative risk (RR) and vaccine 
seroefficacy (VSE), computed as follows

      VSE=1-[RR X(1-VE )];C/P P/0

®
l Estimated the seroefficacy of Typbar TCV  vaccine 

is 85%.

®
l Typbar TCV  substantially reduces the number of 

serologically defined clinical or subclinical 
infections in infants, children, and adults.
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A. Efficacy of Typbar TCV  in Nepal
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® 16, 17, 13, 18, 24, 19, 23, 25C. Efficacy of Typbar TCV  across the World

 2110. EMERGENCE OF ANTIMICROBIAL RESISTANCE (AMR)

l The World Health Organization has described antibiotic resistance as a “global health emergency”.

l The typhoid superbug, which is resistant to five types of antibiotics, has infected many people since 2016 in Pakistan. 

l About 60% of the Typhoid cases were drug resistant.

When the drugs don’t work
The rise of antibiotic resistance By

if AMR is not 
tackled now.
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® 19B. Efficacy of Typbar TCV  in Malawi
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22MULTIDRUG-RESISTANT H58 CLADE OF SALMONELLA TYPHI

Countries

India

Nepal

Bangladesh

Sri Lanka

Pakistan

Afghanistan

Cambodia

Myanmar

Indonesia

Laos

Vietnam

Thailanad

Lebanon

Iraq

Palestine

Fiji

Australia

Kenya

Malawi

Tanzania

South Africa

Unknown

Lineage II

Lineage I

150(98)S

TanzaniaMalawi

Malawi
South Africa

P-stx-12

Kenya

E02-2759

8(04)N

Malawi

South Africa

Tanzania

Kenya

0.001

l The coloured ring indicates the countries of isolation; 
countries discussed in the text are labeled around the tree. 
Branch lengths are indicative of the estimated substitution 
rate per variable site.

20
Emergence of Antimicrobial Resistance in Salmonella Typhi

1945 1950

Chloram-phenicol 
resistance reported

1960 1970 1980 1990 2000 2010

Efficacy of
chloramphenicol
discovered

Efficacy of
ampicillin shown

Efficacy of
TMP-SMX shown

Chloramphenicol
resistance
widespread

MDR strains
widespread

MDR strains 
emerge

Efficacy of
fluoroquinolones
demonstrated

Ceftriaxone 
superior to 
fluoroquinolones

More than 90%
of South Asian strains
nonsusceptioble
to fluoroquinolones

Ceftriaxone-resistant
outbreak in Pakistan

Large 
fluoroquinolone 
resistant
outbreak

1948
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1973

1964 Earyly 1970s

1968

1985

2014

Earyly 1980s
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2015

2016
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MULTI DRUG RESISTANCE - TYPBAR TCV  EFFICACY
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l The Aga Khan University, Hyderabad, Pakistan has initiated a Typbar-TCV immunisation campaign to control the 

XDR (Extensively drug-resistant) Typhoid outbreak in Sindh province of Pakistan.

l Approximately 200,000 children aged 6 months to 10 years were vaccinated from Feb 21, 2018, to Dec 31, 2018.

l Active surveillance for suspected and blood-culture-confirmed S Typhi was established in hospitals, clinics, and 

laboratories to assess the cases of suspected typhoid fever, culture-confirmed S Typhi, and antimicrobial resistance.

l A total of 23,407 children from the census registry and surveillance system were included in the vaccine 

effectiveness analysis.

l Vaccine effectiveness against suspected S Typhi (regardless of culture confirmation), 95% (93–96) against culture-

confirmed S Typhi, and 97% (95–98) against XDR S Typhi.
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PUBLICATIONS

®In its Yearbook, Nature journal declared Typbar TCV  as one of the treatments that made headlines in 2018. 
®The World Health Organization approved a vaccine against typhoid fever called Typbar TCV , short for 

typhoid conjugate vaccine. It is the only vaccine deemed safe enough for use in infants starting at six months 
of age. The vaccine is produced by Hyderabad, India–based Bharat Biotech and is the first conjugate 
vaccine—a vaccine in which a weak antigen is attached to a strong antigen to elicit antibody 
responses—against the bacterial disease that affects up to 20 million people annually. 

The approval came after the vaccine was tested in a trial in which volunteers ingested a dose of Salmonella 
typhi, the bacterium that causes typhoid. The trial found that 87% of those sorted into the vaccine group 
were protected against the disease (Lancet 390, 2472–2480, 2017).

THEY SWALLOWED 
TYPHOID BACTERIA - 
ON PURPOSE

More than 100 residents of 
Oxford, England, took part 
in a trial of a new typhoid 
vaccine.

On December 2019, BBC mentioned
®Typbar TCV  vaccine, a game-changer 

and would reduce the “terrible toll 
wrought by typhoid”.

TYPHOID VACCINE 
‘WORKS FANTASTICALLY WELL’

FROM THE PRESS

In March, WHO prequalified a new 
®typhoid vaccine, Typbar TCV , which 

can be used in children as young as 
six months old, and is more effective 
than other vaccine.

®Typbar TCV  is the only 
effective vaccine that is 
also safe for infants, and 
is already used widely in 
India.

A volunteer drinks a solution containing typhoid 

bacteria during the vaccine trial at Oxford University. 

Pic: Andrew Testa for New York Times 
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ABRIDGED PRESCRIBING INFORMATION

®Therapeutic indications: Typbar TCV  is indicated for active immunization against salmonella typhi infection in ≥6 months to ≤45years age group. Dosage and method of 
® ®administration: Inject 0.5 mL intramuscularly. Typbar TCV  should be given intramuscularly in the deltoid or the vastus lateralis of subjects. Typbar TCV  should not be injected into 

the gluteal area or areas where there may be a nerve trunk. Prevention becomes effective in 2-3 weeks after immunization. PFS Handling procedure: Prior to administration, ensure 
that the plunger rod is firmly attached to the rubber stopper by turning the plunger rod clockwise until slight resistance is felt. Do not over tighten. Remove rubber tip-cap from the 
syringe and fix the needle on syringe by turning in clock wise direction into luer lock until it is securely fixed to the syringe, remove the needle cap before injecting. Do not rotate luer 
lock. Finger grip with back stopper will prevent Plunger rod coming out from the syringe Barrel. “Do not remove the back-stopper from the syringe.” Dosage & schedule: The 
immunizing dose for adults, children and infants of age ≥6 months to ≤ 45years is single dose of 0.5 mL; a booster dose may be given after 3years. Contraindications: 1) 
Hypersensitivity to any constituent of the vaccine. 2) Pregnant & lactating women. 3) In the event of fever or severe infection. Special warning/ Precautions: 1) Do not administer 

®intravenously, intradermally, or subcutaneously. 2) Typbar TCV  protects against typhoid fever caused by Salmonella typhi Ty2. Protection is not conferred against Salmonella 
Paratyphi and other non-typhoidal Salmonellae. 3) Epinephrine injection (1:1000) must be immediately available in case of an acute anaphylactic reaction or any allergic reaction 
occurs due to any component of the vaccine. The vaccinee should remain under medical supervision for not less than 30 minutes after vaccination. Like all other vaccines, supervision 
and appropriate medical treatment should always be available to treat any anaphylactic reactions following immunization. Interaction with other medicinal products/ other 

®forms of interaction: For concomitant or co-administration use different injection sites and separate syringes. Typbar TCV  should not be mixed with any other vaccine or medicinal 
product, because the interactions with other vaccines or medical products have not been established. Pregnancy and lactation: Safety and effectiveness have not been established 

®in pregnant women and in nursing mothers. Adverse reactions: Clinical trial experience The safety of Typbar TCV  vaccine was established in phase II and III clinical trials. In the 
phase II study conducted in India with 100 children aged 2-17years, no significant adverse events were demonstrated to be associated with the vaccine. Commonly reported adverse 
events included pain at injection site, swelling, fever and headache. In the larger phase III study, a total of 981 healthy subjects were enrolled into the study at 8 clinical sites. The most 
common general and local adverse events were fever (5-10%) and pain at injection site (2-3%) post vaccination. All these events were resolved within 48 hours with symptomatic 
treatment. Uncommon adverse events observed were itching, swelling, malaise and myalgia. The adverse events reported were similar in nature as reported with other commercial Vi 
vaccines. No vaccine-related serious adverse events (SAEs) were reported in the clinical trial. Overdose: No case of overdose has been reported. Pharmacological properties – 

®Pharmacodynamic properties: All conjugate vaccine studies have shown that the efficacy and immunogenicity of Typbar TCV  are higher than the plain Vi polysaccharide vaccine. 
Pharmacokinetic properties: Evaluation of pharmacokinetic properties is not required for vaccines. Pharmaceutical particulars – Incompatibilities: This medicinal product must not 
be mixed with other medicinal products. Special precautions for storage: The vaccine should be stored at +2°C to 8°C. Do not freeze. Discard if frozen. Shake well before use. 
Protect from light. Keep out of reach of children. Do not use the vaccine after the expiration date shown on the label. Opened vial should be used within 6 hours when stored at +2°C 

®to +8°C. For multi dose vials use different syringe each time to vaccinate. Presentation: Typbar TCV  is presented in USP type 1 glass vial and Pre Filled Syringes - Single dose Vial : 
0.5 mL, Single dose PFS : 0.5 mL & Multi dose Vial : 2.5 mL.

Typhoid Vi Capsular Polysaccharide-Tetanus Toxoid Conjugate Vaccine

PATENTS
Germany  - 14841291.9 Ireland  - 14841291.9 United Kingdom  - 14841291.9 |  | 

Belgium  - 14841291.9 Switzerland  - 14841291.9 France  - 14841291.9 Netherland  - 14841291.9 |  |  | 
 |  |  | Sweden  - 14841291.9 Denmark  - 14841291.9 Russia  - 2016110576 Korea  - 10-2016-7007378

Ukraine  - 2016 02951 Vietnam  - 1-2016-01038 Mexico - mx/a/2016/002386 Malaysia - PI 2016000339 |  |  | 
 | USA - 14/913816 USA-Continuation 1 - 16/051933


